Ecohydrology is a relatively new and rapidly growing subject area in the hydrology curriculum. It is a trans-disciplinary science derived from the larger earth systems science movement and examining mutual interactions of the hydrological cycle and ecosystems. It is also an applied science focused on problem solving and providing sound guidance to catchment-scale integrated land and water resources management. The principle spheres of ecohydrology include (i) climate-soil-vegetation-groundwater interactions at the land surface with special implications for land use, food production and climate change; (ii) riparian runoff, flooding, and flow regime dynamics in river corridors with special implications for water supply, water quality, and inland fisheries; and (iii) fluvial and groundwater inputs to lakes/reservoirs, estuaries, and coastal zones with special implications for water quality and fisheries. We propose an educational vision focused on the development of professional and personal competencies to impart a depth of scientific knowledge in the theory and practice of ecohydrology and a breadth of cross-cutting knowledge and skills to enable ecohydrologists to effectively collaborate with associated scientists and communicate results to resource managers, policy-makers, and other stakeholders. In-depth knowledge in hydrology, ecology, and biogeochemistry is emphasized, as well as technical skills in data collection, modeling, and statistical analysis. Cross-cutting knowledge is framed in the context of integrated water resources management. Personal competencies to be fostered in educational programs include creative thinking, cooperation, communication, and leadership. We consider a life-long learning context but highlight the importance of master's level training in the professional formation of ecohydrologists.
Introduction
The water cycle plays an influential role in many earth system processes, and the study of hydrology is the means for understanding these influences. Inquiries into the nature of the water cycle date back to ancient Greece and the beginning of science itself (Nace, 1974) , but the appearance of hydrology as a discipline was marked by the establishment, in 1922, of the Section of Scientific Hydrology in the International Union of Geodesy and Geophysics (Volker and Colenbrander, 2009 ). From the start, hydrology was recognized as an applied science with direct ties to water management and hydraulic engineering. Soon hydrological influences in other sciences began to appear as discrete sub disciplines. Hydrobiology appeared in the 1940s, and the very first article published in the journal Hydrobiologia addressed the problem of harmful algal blooms associated with runoff from agricultural and urban catchments (Prescott, 1948) . Hydrochemistry emerged as the study of the chemical characteristics of water and was applied to phenomena ranging from rock weathering to all forms of contamination degrading water quality. Geologists had studied ground water and the relationship between water supply and geologic strata for nearly 200 yr, and in 1956 leaders in that sub discipline formed their own International Association of Hydrogeologists. The emergence of new sub disciplines thus reflects the growing body of scientific knowledge in a discipline, with natural subdivisions following new theoretical and conceptual threads, as well as a response of science to new societal needs and perceived problems.
Over the past 30 yr, our perception of the planet and its problems has changed profoundly. We are moving away from sectoral thinking and ad hoc technical interventions to a more integrated and systems view of land and water resources management (GWP, 2000) . Among the most important shifts in perception driving this change have been the determination of the full extent of human impacts on the world's ecosystems (MEA, 2005; Falkenmark, 2003) and the confirmation that anthropogenic climate change is occurring (IPCC, 2007) . In fact, the magnitude of human influences on ecosystems and climate has prompted the definition of a new epoch, the Anthropocene (Steffen et al., 2007) . The response of the scientific community to these changes has led to the growth of a new earth systems science that blends multiple disciplines in pursuit of new and transformational understanding about the changing planet (Leemans et al., 2009) . Many synergistic sub disciplines have emerged from earth system science, including ecohydrology.
Ecohydrology, as an applied science linked to environmental change and integrated water resources management, took shape in UNESCO's International Hydrology Program and Man and the Biosphere Program (Zalewski, 2000; Zalewski et al., 2008) . Its theoretical foundations lie in the role of precipitation and groundwater in controlling climate-soilvegetation dynamics, the role of runoff flow regimes in regulating the ecological structure and function of aquatic ecosystems, and the role of flow pathways in regulating key biogeochemical processes and elemental cycles (Rodriguez-Iturbe, 2000; Falkenmark, 2003; Poff et al., 1997; McClain et al., 2003) . As with the emergence of any new sub discipline, there has been some debate about definitions, terminology, and thematic scope (Kundzewicz, 2002; Hannah et al., 2007) , but the conceptualization of ecohydrology supported by UN-ESCO's International Hydrology Program is transformative in its degree of integration, problem-solving focus, and policy orientation (Zalewski et al., 1997; Zalewski, 2002 Zalewski, , 2011 . The establishment of ecohydrology in the wider community is also evident in the appearance of dedicated peer-reviewed journals, an increasing number of dedicated institutes, and new university programs (Rickwood et al., 2010) (Table 1) .
Education in hydrology has struggled to keep pace with rapidly expanding and changing demands brought by research advancements and new world views. This special issue on Hydrology Education in a Changing World therefore comes at an opportune time, when the hydrological community is reconsidering the future of the science and needed changes (Wagener et al., 2010) . Twenty years ago a joint IAHS/UNESCO panel was convened to assess the status of education in hydrology and, based on that assessment, recommended fundamental changes in hydrological education to elevate graduates from narrow technologists to wellrounded geoscientists (Nash et al., 1990; Daugharty, 1991; Klemes, 1991) . The panel called for educational programs that consolidated and developed hydrology as a coherent geoscience, recognizing the water cycle as the integrating process and considering the full spectrum of time and space scales. The disciplinary boundaries of hydrology were articulated and the broad subjects at undergraduate and graduate levels defined. The value of modeling was noted, but emphasis was placed on observation and experimentation and the need to increase field and laboratory experience in educational programs. Two additional observations of the panel we would like to highlight are the need for depth in some systematic specialization and recognition of the multidisciplinary nature of hydrology and need for hydrologists to learn to work in teams to address "major problems involving the interaction of man with the hydrological environment on the global scale" (Nash et al., 1990) . A number of potential specializations were suggested, among them a specialization in hydrology and biological processes. Education in hydrology has advanced greatly over the past 20 yr, but certain of the panel's recommendations and certainly its spirit remain valid (Wagener et al., 2012) .
In this paper we consider the education of ecohydrologists and outline a curriculum, professional and personal competencies, and didactic approaches. As our title suggests, we advocate for an educational approach to equip newly trained ecohydrologists with the knowledge and skills to effectively engage in, and lead, coordinated efforts to address key environmental problems. This approach is motivated by a recognized need for innovation in solving major water-related problems and for more T-shaped young professionals who possess both depth of disciplinary knowledge (the vertical) as well as cross-cutting knowledge and personal competencies (the horizontal) that enable them to work effectively in teams (Wagener et al., 2010; Uhlenbrook and de Jong, 2012) . First we outline the thematic spheres of ecohydrology as a means of introducing the essential elements of the sub discipline and then consider both professional and personal competencies recommended in the training of ecohydrologists.
The spheres of ecohydrology
Ecohydrology is concerned with the mutual interactions of the hydrological cycle and ecosystems, with an emphasis on the provision of a wide range of ecosystem services (Fig. 1) . The most ubiquitous sphere of ecohydrological processes encompasses the interactions of plants and water exchanged between the atmosphere, soil vadose zone, and groundwater (Rodriguez-Iturbe, 2000; Lange et al., 1976) . The initial establishment and large-scale (time and space) occurrence of vegetation depends on climate and water availability but, on small to intermediate scales and in the absence of extreme climatic events, vegetation may exert a controlling influence on water movements and even local climate (Osborne et al., 2004) . A second important sphere of ecohydrological processes lies in stream and river corridors, where terrestrial vegetation continues to exert an important influence on runoff generation, but where flow becomes the master variable controlling the structure and function of aquatic ecosystems including riverine wetlands (Poff et al., 1997) . A third sphere of ecohydrological processes encompasses lakes, reservoirs, estuaries and coastal zones, where freshwater influxes and associated particulate and dissolved loads exert strong controls on ecosystem structure and function (Livingston et al., 1997) . These three spheres are of course interconnected in the continuum of the hydrological cycle and include the interactions of physical, biological, and biogeochemical processes. Vibrant communities of researchers are investigating processes in each of these spheres and are offering innovative solutions to related water management challenges. In the following paragraphs we briefly highlight research activities and management implications in each sphere. These descriptions are offered as examples of content likely to be considered in ecohydrology training programs.
Ecohydrology of the land surface: land conservation and food production
The principal interactions of hydrology and ecology at the land surface involve the hydrologic pathways of precipitation, infiltration, and evapotranspiration. Despite sometimes controlling influences, biological processes are commonly excluded from water balance equations and represented by purely physical variables (Monteith, 1965; Priestly and Taylor, 1972) . Ecohydrological research, however, acknowledges the complexity of plant-soil-water interactions at multiple scales (Pitman, 2003; Popp et al., 2009 ) and over heterogeneous landscapes (Caylor et al., 2006) . The balance of soil moisture is central to this research and its spatiotemporal influence on ecosystem structure, productivity, and species diversity (Porporato and Rodriguez-Iturbe, 2002) . Important feedbacks include vegetation control of local climate (Osborne et al., 2004) and self organization of vegetation in water limited environments by controlling infiltration rates (Rietkerk et al., 2002) . Much of the focus of this sphere has been in arid and semi-arid ecosystems, where soil moisture may be the limiting factor (Nemani et al., 2003; Newman et al., 2006) , but increasing attention is now being directed at humid areas (Rodriguez-Iturbe et al., 2007) . For a comprehensive recent review of these topics, see Asbjornsen et al. (2011) . The environmental management implications of this sphere of ecohydrology are large, both because anthropogenic-driven land use change has altered nearly half of Earth's surface and much of the land conversion is related to food provision for a burgeoning human population (Vitousek et al., 1997; Foley et al., 2005) . Changes in the composition and configuration of vegetation alter the hydrological cycle from plot to continental scales (Colman, 1953; Likens et al., 1977; Eshleman, 2004) and set in motion a cascade of related impacts, some intended and others not (Wilcox, 2010) . In addition to working to better understand process-level changes brought by land use change, ecohydrologists are also working to develop and improve modeling tools to assess impacts over entire catchments (Fohrer et al., 2005; van Griensven et al., 2006) . Ecohydrologists are certainly concerned with the conservation of natural landscapes, but the applied area in which they are likely to play the largest role is in improved food production in rainfed agriculture (Falkenmark and Rockström, 2004, 2006; Rockström et al., 2009 ).
Ecohydrology of river corridors: competing uses, fragmentation, and declining water quality
Interactions between hydrology and ecology in river corridors include those land surface processes described in the previous section as well as the full suite of interactions in flowing water ecosystems. Over the past 20 yr ecologists have come to recognize the unique ecological value of riparian zones and wetlands as ecotones between terrestrial and aquatic ecosystems (Naiman and Decamps, 1997) . The enhanced biodiversity and ecological function of these systems is attributed to extraordinary physical heterogeneity produced by variable flood regimes and geomorphic processes, altitudinal climate shifts, and influences of runoff from uplands (Naiman et al., 1993) . Exchanges of surface water and groundwater within the hyporehic zone underlying streams and rivers have been found to exert important hydrological controls on stream ecology (Brunke and Gonser, 1997; Boulton et al., 2010) , and together riparian, wetland and hyporheic ecohydrological processes have been found to play a controlling role in regulating nutrient fluxes from uplands throughout river basins (Wondzell, 2011) . Flow regime is considered a master variable in controlling the ecology of lotic ecosystems (Poff and Allan, 1995; Poff et al., 1997; Naiman et al., 2008) , and there has been increased attention devoted to the ecological response of aquatic organisms to changes in flow regime (Lytle and Poff, 2004; Poff and Zimmerman, 2010) .
The ecosystem services provided by rivers and wetlands are estimated to be more valuable, per km 2 , than those of any other ecosystem on Earth (Costanza et al., 1997) . At the same time, rivers and wetlands are the most heavily impacted by human interventions (Meybeck, 2003; Dudgeon et al., 2006; Vörösmarty et al., 2010) , making them the focus of intensive ecohydrological research to guide needed management interventions. Due to the degraded state of many river corridors, restoration is a major area of research (Zedler, 2000; Tockner and Stanford, 2002; Wohl et al., 2005) . Ecohydrologists are addressing the role of flow regime and hydrologic connectivity in the restoration of ecological function in river corridors Bornette et al., 1998; Ward et al., 2001; Lake et al., 2007) . Flows necessary to protect desired ecological functions are referred to as environmental flows and represent a key focal area of applied ecohydrological research (Arthington et al., 2010) . Another focal area is applied and modeling studies of the role of natural attenuation processes in protecting and improving water quality, especially in agricultural landscapes (Dosskey, 2001; Seitzinger et al., 2002; Burgin and Hamilton, 2007; McClain, 2008) but also in urban areas (Wagner and Zalewski, 2009 ).
Ecohydrology of lakes, estuaries, and coastal zones: eutrophication and fisheries
Ecohydrology in lacustrine and coastal ecosystems has focused mainly on the ecological influences of hydrological influxes of water, particulates, and solutes from upstream catchments. This sphere of ecohydrology therefore builds upon the preceding spheres, following runoff from its source on the landscape and through river corridors. This emphasizes again a fundamental tenet of ecohydrology, which is the consideration of processes operating at a full catchment scale even if the specific unit under study is a lake or estuary (Zalewski, 2002; Wolanski et al., 2004) . Influxes of water from contributing rivers and groundwater dominate the water balance inputs of most lakes (excluding the great lakes) and control the salinity profiles of most estuaries (Hill et al., 1998; Klimmerer, 2002; Robins et al., 2005) . Each of these influence the spatiotemporal availability of specific habitats, which may be important during particular life stages of fauna and flora. The nutrient load of contributing inflows also exerts strong controls on primary productivity, which then affects productivity at higher trophic levels in food webs (Livingston et al., 1997; Chícharo et al., 2006; Marcarelli et al., 2011) . Because many fish, shrimp, and other aquatic organisms migrate over the course of their life histories, the heightened productivity of lentic, estuarine and coastal ecosystems may be important to river corridors that benefit from the nutrient subsidies carried by migrating organisms (McDowall, 2008) . Lakes, reservoirs, estuaries, and coastal zones are areas of heightened ecosystem services, especially for fisheries and provision of food. Lakes and reservoirs are also important sources of freshwater. These systems are, however, especially vulnerable to alterations in freshwater inputs and contamination. The most well-known example of flow alterations is the desiccation and related environmental disaster of the Aral Sea due to diversions of the Amu Dar'ya and Syr Dar'ya rivers for irrigated agriculture since the 1960s (Micklin, 1988) . Similar patterns of desiccation are affecting other lakes across arid Central Asia (Bai et al., 2011) and wetlands in Latin America (Gaviño Novillo, 2005) . Alteration of freshwater inflows to estuaries is also known to reduce the productivity of fisheries and other ecological functions (Drinkwater and Frank, 1994; Gillanders and Kingsford, 2002; Gillson, 2011 ). An important area of ecohydrological research is thus the assessment of freshwater flow requirements for estuaries (Alber, 2002; Robins et al., 2005; Sun et al., 2008) . The most ubiquitous problem in this sphere is, however, eutrophication and the myriad ecological changes and potentially severe hypoxia it may cause (Cloern, 2001; Smith, 2003; Vadeboncoeur et al., 2003) . Ecohydrological research addresses the interacting hydrological, biogeochemical, and ecological processes leading to eutrophication, as well as the full suite of catchment-scale management interventions that may help reduce harmful effects (Wolanski et al., 2004) .
A Curriculum for Ecohydrological Education
Addressing the complex challenges described above has required a paradigm shift in natural resources management, merging technical and sociopolitical interventions (Pahl-Wostl et al., 2007; Zalewski, 2011) . Adoption of this approach in natural resource management has been disappointingly slow, however, and in instances where it has been applied, results are often unsatisfactory. We believe that this is in part because many traditionally trained resource managers, engineers, and policy makers lack the professional and personal competencies to lead or even effectively participate in truly integrated programs. Because the full value of ecological services has been recognized only recently, this aspect of natural resources management is particularly lacking among decision makers. A number of cross-cutting educational programs spanning science and policy have emerged in recent years, and more are initiated each year. As part of this larger trend toward more integrative training in earth systems science, we offer the following view of professional and personal competencies to develop and foster in the education of ecohydrologists.
Professional competencies
The preceding sections illustrate the scope of ecohydrology, a sub discipline of hydrology integrated with ecology and biogeochemistry in the context of catchment-scale and coastal-zone natural resources management. Soil science, geomorphology, meteorology, and hydraulics are also important topics in one or more of its spheres. Process understanding is important across all spheres, and necessary technical skills range from plot-level to remotely-sensed data collection, monitoring design, stochastic and deterministic modeling, and statistical analysis. To achieve the problem-solving objectives of the science, ecohydrologists must understand the policy-making process and the essential interactions of social and economic factors in a resource management context (Fig. 2) . The formation of ecohydrologists with this combination of knowledge and technical skills is clearly challenging and will not be accomplished in a single degree program. We therefore frame our discussion of needed professional competencies in a larger educational context.
Education is a continuum beginning in childhood and continuing during a lifetime of learning. Students begin to follow lines of specialized training at different ages in different countries. Most receive a liberal arts secondary education, and increasing numbers are now completing university degrees. All scientific professions depend on math and science education at the primary and secondary level. At the 1999 UNESCO/ICSU World Conference on Science, delegates called for a renewed commitment of nations to education in science and mathematics at all levels, but especially primary and secondary education (UNESCO/ICSU, 1999), and many countries in Europe and around the world are responding with specific initiatives (e.g. Fibonacci project in Europe and Math and Science Education Initiative in the USA).
Specialized scientific training generally begins at university level, and thus a question arises of whether ecohydrology should be distinguished as a degree or specialization at an undergraduate (e.g. BSc) or graduate (e.g. MSc) level. While interdisciplinary undergraduate degrees are becoming more common, and at least one bachelors degree in ecohydrology has already been established (Saito et al., 2009) , in general we suggest that aspiring ecohydrologists focus on one of the component sciences of ecohydrology during their bachelor's studies in order to develop a depth of knowledge in one key area of greatest personal interest. Nash et al. (1990) suggested that the undergraduate education of hydrologists should focus on earth science, which is appropriate given the roots of hydrology. For future ecohydrologists, an undergraduate degree in ecology or environmental biology is also appropriate. In reality, however, ecohydrologists may come from many natural science backgrounds or from the growing assortment of interdisciplinary undergraduate degrees. Whichever the undergraduate pathway, it is important that the student be prepared in the fundamentals of mathematics, physics, chemistry, biology, geology, statistics, and the basic humanities. It is also at the undergraduate level that most students will be exposed to the basics of hypothesis formulation and testing, appropriate and careful data collection, good laboratory practices, numerical modeling, data analysis, and the sum of associated skills and world view that constitute the scientific ethos (Merton, 1976) .
The master's degree is the level at which professional distinctions are drawn in a number of fields, and it is at this level that the education of ecohydrologists is most likely to become definitive. Students entering master's studies will have completed the full curriculum of a relevant bachelor's degree and may already have significant professional work experience. Graduate students are an integral component of university-based research programs, ideally publishing the results of their thesis research in peer-reviewed journals and participating in academic conferences and professional societies. The master's level is thus ideal for ecohydrologists to begin specializing in the interactive elements of hydrology and ecology, to more broadly explore the management and policy context, and to transition directly into a professional field where they can apply that knowledge and engage with stakeholders.
A 2-yr master's degree composed of coursework and thesis research generally allows for a maximum of 8-12 courses, which may be required or elective. Required courses should include a foundation course in ecohydrology, as well as courses in surface and groundwater (including vadose zone) hydrology, hydrological modeling, aqueous biogeochemistry, plant-water interactions (e.g. plant physiology), aquatic ecology, ecosystem restoration, environmental policy, and integrated water resources management (IWRM) ( Table 2) . Depending on the background of students, redundant courses can be waived and replaced by additional electives, which should be offered in a wide range of topics to allow for greater specialization. One or more statistics courses should be required, including multivariate and ideally Bayesian hierarchical approaches, which are transforming the way complex environmental data are analyzed (Ellison, 1996; Katz et al., 2002) . The IWRM and environmental policy courses should include detailed content on strategic environmental assessment (SEA), stakeholder engagement, gender considerations, ecosystem valuation, and other fundamental principles of sustainable development and the role of science in achieving development goals (GWP, 2000; Cash et al., 2003) . Some emphasis should also be given to methods courses that teach practical skills in the field and laboratory and computer applications like geographic information systems (GIS). Guided group work in the solution of catchmentscale water resource problems should be emphasized where possible in courses (Willis et al., 2002; Hmelo-Silver, 2004 ).
Master's thesis research should address clearly defined questions in one of the spheres of ecohydrology. Coherency and a continuous focus on ecohydrology can be achieved throughout the program by hosting a weekly seminar series and/or organizing regular group discussions.
A small proportion of students will continue on for a research-based PhD, which should explore advanced research questions at the forefront of ecohydrological science. Several recent collaborative initiatives have sought to define these research frontiers (Arthington et al., 2010; Wagener et al., 2010; Asbjonsen et al., 2011) Most practicing ecohydrologists were trained in a related field and later drifted into ecohydrology because of interest or perhaps need in the case of applied scientists. These professionals, and others still to come, would benefit from a curriculum of non-degree short courses or online courses that present advancements in key areas of ecohydrology. Examples include (i) vegetation management to maximize groundwater infiltration, (ii) rainfed agricultural optimization, (iii) environmental flow assessments, (iv) catchment approaches to reduce lake and coastal eutrophication, and (v) riparian buffers.
Personal competencies
Our perspective on educating ecohydrologists emphasizes the applied nature of the sub discipline and the importance of direct engagement with resource managers, decision makers and other stakeholders to address pressing water resource management challenges. As we transition to a worldview in which water management seeks to better balance infrastructure with soft engineering and sustainable use of other ecosystem services (Zalewski, 2011; Palmer, 2010) , we expect ecohydrology to play an increasingly important guiding role and for ecohydrologists to play leading roles in developing and implementing new and innovative solutions. For this reason, we advocate for education that does not focus solely on the professional competencies of the individual but also the personal competencies (Ngambeki et al., 2012) . These include skills in creative thinking, cooperation, communication, and leadership. The terminology of "competencies" used in this paper conforms to a shift in education over recent Hydrol. Earth Syst. Sci., 16, 1685-1696, 2012 www.hydrol-earth-syst-sci.net/16/1685/2012/ years from supply-driven systems based on the discretion of academics to a more demand-driven model which better considers the needs of the workplace (Le Diest and Winterton, 2005) . This paradigm shift applies to education in many disciplines, including other discipline areas in water resources (engineering, hydrogeosciences, etc.) . In this section we consider approaches to develop these personal competencies. Creativity and innovation are critical to the solution of current and future water related problems (Bernauer, 2002; van der Brugge and Rotmans, 2007) . Creativity is, to a degree, an inherent attribute of a person, but creativity can also be stimulated. Creativity flows from people who are intrinsically motivated (e.g. they like what they are doing), and motivation can be fostered by assigning interesting and challenging tasks, ensuring a supportive attitude and frequent feedback from superiors, and fostering supportive interactions with fellow students or team members (Shalley et al., 2004) . In an educational context, assignments should be designed to include high levels of personal responsibility, feedback, significance, and variety; and interactions with instructors and fellow students should encourage greater curiosity, cognitive flexibility, risk taking, and persistence in the face of barriers. All of these attributes serve to motivate in a manner that stimulates creativity (Shalley et al., 2004) . Students who grow accustomed to working in this manner are likely to encourage these same attributes in their peers and seek out future collaborators with whom they have creative interactions.
Addressing knowledge needs for water resources management requires teams of scientists who cooperate to address a common problem. Organizations are also increasingly organizing staff into teams with focused objectives (Devine et al., 1999) . Effective teamwork requires a high level of cooperation both to manage the team and improve its performance. Action regulation theory provides an effective framework for achieving high team performance by sequentially preparing, executing, evaluating, and adjusting team actions in relation to a given goal (Rousseau et al., 2006) . Each of these stages requires specific behaviors by team members. Goal setting, planning, coordination, and information exchange are important cooperative skills to develop (Rousseau et al., 2006) , as are backing-up behaviors and a collective belief that the team will succeed (Porter et al., 2011) . Frameworks for teamwork should be introduced in the training of ecohydrologists and applied in group work activities within courses.
Effective communication skills (speaking, writing, and listening) are essential to the ecohydrologist both to communicate with colleagues as well as to communicate with stakeholders and the public at large. Basic scientific communication skills (Fig. 3) should ideally be taught from secondary school onward (Spektor-Levy et al., 2009 ), but depending on the cultural and educational background of students, these skills may need to be further developed. Skill development at the graduate level should include the full range of professional communication modalities and media. Communication in science and among scientists has evolved greatly since the days of the Garvey-Griffin Model, which described the traditional paper-based system of publications followed by indexing of abstracts and retrieval of bound journals from the library shelf for photocopying (Garvey and Griffin, 1972) . The near paperless communication system of today is far more dynamic and interactive (Hurd, 2000) , and the future impacts of a growing number of social media tools are only beginning to be studied (Arslan et al., 2011; Sublet et al., 2011) . Because ecohydrologists deal with applied issues that often capture the interest of the general public, instruction should also be offered in speaking to general audiences and even writing in more popular styles. Training in these topics may be less formal and offered in seminars, workshops, or online tutorials in association with degree programs.
In this paper we have asserted that ecohydrologists are uniquely positioned to play a leading scientific role in addressing critical water-related issues such as rain-fed agriculture, surface and groundwater pollution, alterations to river flow regimes, and eutrophication. This assertion is based on the fact that water and the water cycle are at the center of complex biophysical and socioeconomic processes affecting these issues and, as we have seen, ecohydrologists should be trained to consider the trans-disciplinary nature of these problems and effectively work in teams to address them. A final important personal competency is therefore leadership, and leadership of teams in particular. Here we subscribe to Chemers' definition of leadership as "a process of social influence in which one person is able to enlist the aid and support of others in the accomplishment of a common task" (Chemers, 1997) . Leadership in teams is both task-focused and person-focused, each of which may have a significant impact on team performance (Fleishman et al., 1991; Salas et al., 1992) . The most important task-focused contribution of a leader is effective representation of the team to outside stakeholders and acquiring necessary resources. The most important behavior in person-focused leadership is empowerment, which comes through coaching, feedback, and monitoring (Burke et al., 2006) . Basic training in these fundamental leadership skills should be made explicit in ecohydrology training programs and integrated into group activities.
Conclusions
Hydrology and ecology were born out of opposing intellectual worldviews: hydrology from the Newtonian perspective of simplifying the complexity of nature to essential functions and ecology from the Darwinian perspective of insisting on the complexity of nature and seeking patterns within it (Harte, 2002) . The merger of these worldviews has come through the expansion and eventual overlapping of knowledge in both fields, and a growing awareness that the complex environmental problems facing the world must be addressed in an integrative and holistic manner. Ecohydrology as an applied science emerged from this mix. Now it is capitalizing on the strengths of its parent disciplines, stimulating new dialogue among hydrologists and ecologists, and forming its own identity in the pursuit of knowledge to address major environmental problems (Bond, 2003; Zalewski, 2011) .
In this paper we have delineated three spheres of ecohydrology and presented our perspective on how educational programs might be formulated to support the continued growth of ecohydrology as a science and professional field. We highlight Master's training as the level at which ecohydrologists are best formed as professionals, recognizing that students may be introduced to ecohydrology in undergraduate courses, and a small proportion will continue to conduct cutting-edge research at the PhD level and take up academic positions. We have offered suggestions for a core curriculum of required and elective courses made up of subjects regularly offered in university curricula and enhanced by methodology courses (field, laboratory, and computer) and abundant group work. We avoid proposing a curriculum of entirely new, ecohydrology-specific courses, recognizing that ecohydrology is more likely to appear as a specialization taught in parallel with other specializations in hydrology or ecology programs rather than as a separate, standalone program. It is appropriate for the sub discipline to remain closely linked to these parent disciplines.
Finally, we encourage programs to emphasize the applied focus of ecohydrology from the beginning so that students understand that they are preparing to join in collaborative efforts to address specific environmental problems and promote improved water resources management. They therefore require T-shaped competency profiles that include a depth of knowledge in the science of ecohydrology and a breadth of related professional and personal competencies. Toward this end programs should be structured in ways that help develop the personal skills of students, such as creativity, cooperation, communication, and leadership. These skills may be developed in the context of course work as well as through additional workshops, seminars, and trainings running parallel to the courses.
